Abstract-To optimization design of pile supported embankment on the soft soil ground, the numerical simulation is carried out to investigate the performance of pile supported embankment. The four embankments investigated include supported by piles only case, supported by caped piles only case, supported by both piles and geosynthetic case and supported by both caped piles and geosynthetic case. Finally, to further investigate the performance of pile supported embankment, five key influencing factors are chosen for parametric study. The results show that the pile cap and geosynthetic can reduce the settlement, but the effect of geosynthetic is not obvious. The effect of this transferring load of the pile caps is larger than the geosynthetic, and the effect of pile caps is larger than the geosynthetic. Moreover, the effect of geosynthetic will be weakened as the case with the pile caps.
I. INTRODUCTION
A number of research activities on this application have been performed in the past several years. The studies include theoretical analyses, laboratory tests, full scale tests, field monitoring, and numerical modeling. Terzaghi(1936) [1]proposed a theoretical model to describe the soil arching phenomenon and provided an equation to calculate vertical stress after performing a series of trapdoor tests. Giroud et al. (1990) [2] assumed that the deformed membrane sheet had a circular shape and proposed an analytical solution to account for the membrane effect. Chen et al. (2004) [3]modified the three-dimensional soil arching model and obtained a formula for calculating the load sharing ratio of piles. Chew et al. (2004) [4] built a full scale test pit in Malaysia to investigate the load transfer mechanism of GRPS embankments, utilized load cells and linear variable differential transducers to monitor the deflection and the load transfer. Han and Gabr (2002) [5]fulfilled a two-dimensional axisymmetric numerical modeling to analyses the influence of various factors (including height of fill, tensile stiffness of geosynthetic, and elastic modulus of pile) on settlement, tension in reinforcement, and soil arching ratio in a unit cell model. Abusharar et al. (2009) [1]conducted a series of two-dimensional (2D) numerical modelings to analyses the consolidation behavior of a multicolumn supported embankment, the settlement, horizontal displacement, differential settlement, column axial force, and the development and dissipation of excess pore pressure are presented and discussed in detail. Zheng et al. (2009) [6]studied the performance of embankments on soft ground with different reinforcing conditions and discussed the influencing factors.
But these are many different types about pile supported embankments in China and some disputes of research activities. Liu et al. (2008) fulfilled a numerical modeling base on a typical soft foundation segment treated with dry jet mixing (DJM) piles in the Shanghai-Nanjing expressway widening project and the results show that laying geogrid over the soft foundation treated with caped piles has not distinct improvement on total and differential settlements. Yang and Huang (2008) reported finite element analyses showed that the DJM piles combined with geogrid improvement method is more effective than the single DJM pile method. Lian et al. (2009) [7] carried out field tests which reinforced with both caped piles and geosynthetic, and proposed the load transfer ability of geogrid is better than the soil arch.
In the present study, to optimization design of this technology, coupled mechanical and hydraulic numerical analysis was conducted under two-dimensional conditions to investigate four cases about pile supported embankments are as follow: (1) G1P1 case: an embankment supported by piles only, (2) G2P1 case: an embankment supported by both piles and geosynthetic, (3) G1P2 case: an embankment supported by caped piles only, (4) G2P2 case: an embankment supported by both caped piles and geosynthetic.
II. NUMERICAL ANALYSIS

A. Problem Description
The selected embankment was 6 m in height and 24 m in crest width. A sand cushion, 0.5 m thick, was placed over the saturated soft clay. The soil profile consists of two layers as follows: 16 mof soft soil,16 m of firmsoil.The length of the piles was 16 m and the pile tips embedded the firm soil. The diameter of pile was 0.5 m and the typical center-to center spacing between two piles was 3.5 m. One layer of woven geosynthetic was placed over the piles. The ground water table was taken at the ground surface.The construction process of the cushion and the embankment consisted of seven phases. The first phase was the construction process of the cushion over 5 days. Each phase of the others added 1 m of height over 10 days. With this project background, a two-dimensional finite 
